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DEPARTMENT OF THE ARMY
DoD 23.4 Small Business Innovation Research (SBIR)
Annual Broad Agency Announcement (BAA)
Component-Specific Proposal Instructions

November 17, 2022: Topicsissued for praelease
November 30, 2022: Army begins accepting proposals via DSIP
December 20, 2022: DSIP TopicQ&A closes to new questions at 12:00 p.m. ET
January 3, 2023: Deadline for receipt of proposals no later than 12:00 p.m. ET

INTRODUCTION

The future Army must be capable of conducting MDitimain Operations (MDO) as part of an
integrated Joint Force across an array of situations in multiple theaters by 2035. The MDO concept
describes how the Army will support the Joint Force in the rapgdccantinuous integration of all

domains of warfare land, sea, air, and cyberspac® deter and prevail as we compete short of conflict,
and fight and win if deterrence fail. The Armrmust provide gamehanging capabilities to our Soldiers
To capitaliz on small business innovation, the Army has implememtegroach to advertise SBIR
fundingopportunitieghrough theDepartment of Defens®D) Annual BAA processoutside of the

three predeterminedBAA cycles This approactalso strives to createraore rapid award time from
solicitation to closing.

CONTACT INFORMATION

Direct Specific questions pertaining to the administration of the Department of the Army SBIR Program
and proposal preparation instructions to the Point of Contact identified Trofie announcement.

General questions can be directed to the following:

Email: usarmy.pentagon.hgdaaalt. mbx.armyappliedsbir-program@ mail.mil
Mailing Address:

Army Applied SBIR Office 2530 Crystal Dr; Ste 11192

Arlington, VA 22202

RESPONSIVENESS AND TIMELINESS

All proposals will be evaluated and judged on a competitive Haiposals will only be evaluatéu

response to an activeorresponding Army topidroposals will be initially screened to determine
responsiveness and timeliness. Propopaksing this initial screening will be technically evaluated by
engineers or scientists to determine the most promising technical and scientific approaches. Assessment
of responsiveness may continue during technical evaluation and after selectiamylpaint the

proposais deemedintimely, unresponsivéneligible, or nonresponsible, the proposal will be rejected /

the contract action will be cancelled.

Interested firms shall followhe DoD ProgranBAA instructionsas wel | as t he Ar my’ s
specific proposal instructiorieerein,when preparingind submittingoroposals.The DoD 23.4 SBIR
Program BAA can be found hetetps://www.defenseststtr. mil/SBIR-STTR/Opportunities/

SYSTEM FOR AWARD MANAGEMENT (SAM)

Interested firms are required to be registered in SAM (www.sam.gov) before submitting a proposal and
shall continue to be registered until time of award, during performance, andhHioal payment of any
contract.
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PHASE | PROPOSAL INSTRUCTIONS

The Defense SBIR/STTR Innovation Portal (DSIP) is the official portal for DoD SBIR/STTR proposal
submission. Proposefsal so ref err ed t arerégeirecto snbmaragposaloviaD®IR; or (s ) 7
proposals submitted by any other means will be disregarded. Detailed instructions regaidiration

andproposal submission via DSIP are provided in the DoD SBIR Program BAA.

Proposal Coversheet (Volume 1)
The proposal covershiemust follow the instructions and requirements provided in the DoD
SBIR Program BAA.

The offeror shall certify that to the best of its knowledge and belief, its eligibility information
under the SBIR Program is accurate, complete, and current as af¢hef the offer.

Technical Volume (Volume 2)

The technical volume is not to exceegagesand must followthe formatting requirements

provided in theDoD SBIR Program BAAA commercialization plan must also accompany the
technical proposal arghallbeno more than 10 slide$he commercialization plan must be
converted to a pdf and attached to the end of the technical volume, resulting in one pdf file to be
uploaded to DSIP as Volume Phe commercialization plan does not count towards the technical
volume 5pagelimit. Any proposalsubmittedwithout a commercialization plan or a format

other than that provided by tBAA will not be reviewed.

Content of the Technical Volume

The Technical Volumshallcontain three key sectiorgechnical approach, team qualifications

and commercialization section. The technical approach sestiehcontairdetails on how the

proposer is going to solve the problenshalldetail key elements af h e  fapproanhasy

risks, relevant past work and how sucdssseasuredlhe team qualifications sectighall

highlight the key personnel working on the project, and the resources that will be brought to bear

on solving the problenThe commercialization plashallinclude:

1 Companyinformation Focusedbjectives/coreompetenciesspecializatiorarea(s);
productswith significantsales;andhistory of previousFederalndnonFederalfunding,
regulatoryexperienceandsubsequentommercializatiorsuccesses.

1 Custome andCompetition Cleardescriptionof key technologyobjectivescurrent
competition,andadvantagesomparedo competingproductsor servicesgescriptionof
hurdlesto acceptancef theinnovation.

1 Market Milestonestargetdates analyse®f marketsize,andestimatednarketshareafter
first yearsalesandafter5 years;explanatiorof planto obtainmarketshare.

91 IntellectualProperty Patentstatustechnologylead,tradesecretr otherdemonstratiorf a

planto achievesufficientprotectionto realizethe commercializatiorstageandattainat least

atemporalcompetitiveadvantage.

Financing Plansfor securingnecessaryonSBIR funding.

Assistanceandmentoring Plansfor securingneededechnicalor businessassistancéhrough

mentoring patnering,or througharrangementwith governmensponsorede.g.,State

assistancerogramsfederallyfundedresearchaboratoriesManufacturingextension

Partnershigenters)notfor-profits (e.g.,SBDC),commercialcceleratordDOD Prime

Contractorsor otherassistancerovider.

=a =

These instructions supersede those stated in section 5.3.c of the DoD Program BAA.
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Cost Volume (Volume 3)
The Cost Volume must follow all instructions and requirements provided in the DoD SBIR
Program BAA.Supplementalequirements are as follows:

Unless otherwise noted in the topicetPhase | Base amount must not ex&2&D,000for a 6
month period of performancBhase | Optios are not anticipated at this time. If an option is
identified in the topic postingposts for the Base and Option must be separated and clearly
identified on the Proposal Cover Sheet (Volume 1) and in VolurAgvards for these topics will
be in the form of a firm fixed price contract.

For pricing purposes, offeroshallassume a contraot agreement start date of approximately
ninety (90) days after submission of the proposal. For this BAA, adequate price competition
(APC), as defined in FAR 15.4ac), is anticipated. In the event that adequate price competition
is not realized (i.e.rdy one proposal is received for a given topic), the Government may choose
to conduct additional proposal analysis, in accordance with the techniques identified at FAR
15.4041. Additionally, offerors are to provide any current Forward Pricing Rate Agratsm
(FPRA) in effect at time of proposal submission.

Content of the Cost Volume (Volume 3)
ALL proposed costs should be accompanied by documentation to substantiate how the cost was
derived.Substantaitingdocumentatiorguidance is as follows:

1 LABOR:

o List all key personnel by name as well as by number of hours dedicated to the
project as direct labor.

0 Explain the basis of proposed labor hours, including required tasks, and
substantiating documentation for the costs (e.g. payroll repddk)me 5,
Supporting Documents, may be used if additional space is needed.

1 MATERIAL/TOOLING/EQUIPMENT:

o0 Explain the basis of proposed material and equipment costs. This support
should include a consolidated priced summary of individual material and
equipment quaniis and substantiating documentation for the costs (e.g.
vendor gquotes, invoice prices, competit
lowest cost available, explain the decisiorthooseone item or supplier over
anotherVolume 5, Supportindpocuments, may be used if additional space is
needed.

0 Ensure all materials ar®mericanmadeto the maximum extent practicable.
Offerors who propose to use a foreigrade product in its technology may be
required tdfind an Americapmade equivalent.

0 While special tooling and test equipment and material cost may be inciuded,
will be carefully reviewed relative to need and appropriateness for the work
proposed. The purchase of special tooling and test equipment must, in the
opinion of the Component Canatting Officer, be advantageous to the
Government and should be related directly to the specific topic. These may
include such items as innovative instrumentation or automatic test equipment.
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Title to property furnished by the Government or acquired Gitkiernment
funds will be vested with the DoD Component, unless it is determined that
transfer of title to the contractor would be more cost effective than recovery
of the equipment by the DoD Component.

1 TRAVEL:

(0]

Explain the basis of proposed travel, irdthg to/from locations, number of
trips, number of travelers per trip, and number of days/nights per trip. Include
substantiating documentation for the costs (e.g. screenshots of flight cost
comparison, rental car quotes, etc.). NOTE: Virtual meeting$shaitilized

to the maximum extent practicabléolume 5, Supporting Documents, may

be used if additional space is needed.

1 SUBCONTRACTS: A subcontract is any agreement, other than one involving an
employeremployee relationship, entered into by the praaetractor (awardee)
calling for supplies or services for the performance of the contract.

(0]

All subcontractor costs and consultant costs must be detailed at the same level
as prime contractor costs in regard to labor, travel, equipment, etc.

Explain the basis of proposed subcontract costs. Include documented support
of the offeror’s price analyses and
proposalsAll subcontractor costs and consultant costs, such as labor, travel,
equipment, materialsust be detailed at the same level as prime contractor
costs. Provide detailed substantiation of subcontractor costs in your cost
proposal. Volume 5, Supporting Documents, may be used if additional space
is needed.

Certify that the following requiremengse met: For Phase I, the offeror must
perform a minimum of twdhirds of the research and/or analytical effort.

One third may be subcontracted to another firm or research
organization/facility. The percentage of work is measured by both direct and
indirect costs.

Offerors shall not propose to subcontract to the issuing agency, to any other
Federal Government agency, or to other units of the Federal Government,
except Federal Laboratories in rare circumstances. As defined in 15 U.S.C.
3703, Federal Labatory means any laboratory, any federally funded

research and development center, or any center established under 15 U.S.C.
3705 and 3707 that is owned, leased, or otherwise used by a Federal Agency
and funded by the Federal Government, whether operateek liyovernment

or by a contractor.

Offerors shall not propose to subcontract to any prohibited sources. Proposals
identifying a subcontractor/vendor arrangement with a prohibited source may
be rejected.

Offerors shall ensure subcontracting arrangemanetsvith United States
Small Businesses to the maximum extent practic&fferors proposin@g
subcontractor arrangement with other than a United States Small Business

4
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(such as, a large business, foreign firm, foreign government, educational
institution, unit of Federal Government, etc.) mag required to submit
further explanation.

1 INDIRECT COTSTS:

o Explain the basis of the proposed indirect expense rates including overhead,
general and administrative, material handling, and fringe benefits.

o If a Ddense Contract Audit Agency (DCAA) Auditasbeenconducted
within thelast five(5) years, include thauditcompliance documentation in
the cost proposal documents. The documentation should also include the
of feror’s DCAA Point. of Contact (if app

If selected for award, failure to include the documentation with your propwsadelay contract
award asthe proposer will be asked to submit the necessary documentation to the Contracting
Officer to substantiate costs. It is important to respond as quickly as possible to the Contracting
Of ficer’ s r equ e Ballurefororafusadito gravideedocemation may result in
cancellation of the contract action.

Company Commercialization Report (CCR) (Volume 4)

Completion of the CCR as Volume 4 of the proposal submission in DSIP is required. Please refer
to the DoDSBIR Program BAA for full details on b requirement. Information contained in the
CCRwill be considered bthe Department of the Arnguring proposal evaluations.

Supporting Documents (Volume 5)

Volume 5 is provided for proposers to submit additional documentation to suppGrvbe
Sheet(Volume 1), Technical Volume (Volume 2), and the Cost Volume (Volumin Zddition

to the Volume 5 requirements outlined in the DoD Program BAA, the Department of the Army
may accept the following documents in Volume 5:

Additional Cost Information
Funding Agreement Certification
Technical Data Rights (Assertions)
Lifecycle Certification

Allocation of Rights

Other pnly as specified in thiopic)

OO0OO0OO0OO0OOo

Please only submit documents that are identifietediately above and ihe DoD Program
BAA. All otherdocuments submittedill be disregarded.

DIRECT TO PHASE Il PROPOSAL INSTRUCTIONS

Offerors may submibirect to Phase I{DP2) proposalnly if allowed pursuant to the topic posting.

In addition to the requirements in the DoD Program BAA, offeirierested in submitting P2

proposal in response to an eligilbbpic must provide documentation to substantiate that the scientific and
technical merit and feasibilitgescribed in the Phase | section of the topic has beerOiffietors must
alsoprovide documentation temonstrat@otential commercial applicationi@ocumentatiorshall

include all relevant information including, but not limited tiechnical reports, test data, prototype
designs/models, and performance goals/restMtsk identifiedwithin the feasibility documentatiomust
have been substantially performed by the proposer and/or the Principal Investigator.
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The Army will not evaluatéhe proposal if it determines th#tie proposehas failed to demonstratieat
technical merit and feasibilityas been established theproposeihas failed to demonstrate that work
identifiedin the feasibility documentation was substantially performed by the proposer and/or the PI.

Feasibilitydocumentatiorrannot béasedupon any prior or ongoing federally funded SBIR or STTR

work andDP2 proposals MUST NOT logically extend from any prior or ongoing federally funded SBIR
orSTTRworkl t i s the offeror’s responsibility to ensur
violation before contract award, the proposal will be rejected. Should the Government find a violation

after contract award, the Government has the right to terminate the contract.

Proposal Coversheet (Volume 1)
On the Defense SBIR/STTR Innovation Po(@2EIP) at
https://www.dodsbirsttr.mil/submissions/, prepare the Proposal Cover Sheet.

The Cover Sheet must include a brief technical abstract that describes the proposed R&D project
and a discussion of anticipated benefits and potential commapgiktations. Each section

should be no more than 200 words. Do not include proprietary or classified information in the
Proposal Cover Sheet. If your proposal is selected for award, the technical abstract and discussion
of anticipated benefits may be pigdh} released on the Internet. Once the Cover Sheet is saved,

the system will assign a proposal number. You may modify the cover sheet as often as necessary
until the BAA closes.

The offeror shall certify that to the best of its knowledge and beliadligbility information
under the SBIR Program is accurate, complete, and current as of the date of the offer.

Technical Volume (Volume 2)
The Technical Volume must include two pafs) the Feasibility Documentation ariol) the
Technical Proposal.

The Technical Volume must be a single Portable Document Format (PDF) file, including
graphics. Perform a virus check before uploading the Technical Volume file. If a virus is
detected, it may cause rejection of the proposal. Do not lock or encrypt theegblide. Do not
include or embed active graphics such as videos, moving pictures, or other similar media in the
document.

The length of the Feasibility Documentation is not to exceed 5 pagélealahgth of the
Technical Proposal is not to exceedpHges. Acommercialization plan must also accompany the
technical proposal arghallbe no more than 10 slidegny proposals submitted in a different
format, or exceed the page count limits will not be reviewed.

Number all pages of your proposal congeely. Font sizeshallnot be smaller than 1@oint on
standard 8L/2" x 11" paper with onénch margins. The header on each page of the Technical
Volumeshallcontain your company name, topic number, and proposal number assigned by DSIP
when the Cover Sheet was created. The header may be included in-thehomargin.

Content of the Feasibility Documentation (Volume 2a)

The content of the Feasibilijocumentation Proposesballsubstantiate that the scientific and
technical merit and feasibilitgescribed in the Phase | section of the topic has beeandet
describes the potential commercial applicati®mscumentatiorshallinclude all relevant
information including, but not limited téechnical reports, test data, prototype designs/models,
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and performance goals/resulgork submitted within the feasibility documentationust have
been substantially performed by the proposer and/or the Principsitigator.

Content of the Technical Proposal (Volume 2b)

The content of the Technical Volursballaddress three key areas: the technical approach, the

team carrying out the work (and the accompanied resources), and the commercialization strategy.

The commercialization plashallinclude:

1 Companyinformation Focusedbjectives/coreompetenciesspecializatiorarea(s);
productswith significantsales;andhistory of previousFederalandnonFederalfunding,
regulatoryexperienceandsubsequentommercializatiorsuccesses.

1 CustomermndCompetition Cleardescriptionof key technologyobjectivescurrent
competitionandadvantagesomparedo competingproductsor servicesgdescriptionof
hurdlesto acceptancef theinnovation.

1 Market Milestonestargetdates analyse®f marketsize,andestimatednarketshareafter
first yearsalesandafter5 years;explanatiorof planto obtainmarketshare.

1 IntellectualProperty Patentstatustechnologylead,tradesecretor otherdemonstratiorf a
planto achievesufficientprotectionto realizethe commercializatiorstageandattainat least
atemporalcompetitiveadvantage.

9 Einancing Plansfor securingnecessarmonSBIR funding.

1 Assistanceandmentoring Plansfor securingneededechnicalor businessassistancéhrough
mentoringpartnering or througharrangementwith governmensponsorede.g.,State
assistancerogramsfederallyfundedresearchaboratoriesManufacturingextension
Partnershigenters) not-for-profits (e.g.,SBDC),commercialacceleratord)OD Prime
Contractorsor otherassistancerovider.

Proposers are free to structureleaection as they like, so long as it provides sufficient detail for
evaluators to understand the proposed work, who will carry it out, and how the business plans to
commercialize results.

Cost Volume (Volume 3)

Unless otherwise noted in the topic, the Army will accept Direct to Phase |l proposals for a cost
up to $1,700,00@nd a period of performance upli®montts. Proposers are required to use the
Cost Proposal method as provided on the DSIP submissioit ls&t€Cost Volume (and

supporting documentation) DOES NOT count toward the page limit of the Technical Volume.

For pricing purposes, offeroshallassume a contract or agreement start date of approximately
ninety (90) days after submission of the proposal. For this BAA, adequate price competition
(APC), as defined in FAR 15.4ac), is anticipated. In the event that adequate price competition
is nd realized (i.e. only one proposal is received for a given topic), the Government may choose
to conduct additional proposal analysis, in accordance with the techniques identified at FAR
15.4041. Additionally, offerors are to provide any current ForwaritiRg Rate Agreements

(FPRA) in effect at time of proposal submission.

Content of the Cost Volume (Volume 3)

ALL proposed costs should be accompanied by documentation to substantiate how the cost was
derived.Substantiating documentation guidance ifoHlews:

1 LABOR:

o List all key personnel by name as well as by number of hours dedicated to the
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project as direct labor.

0 Explain the basis of proposed labor hours, including required tasks, and
substantiating documentation for the costs (e.g. payraft€pVolume 5,
Supporting Documents, may be used if additional space is needed.

1 MATERIAL/TOOLING/EQUIPMENT:

o0 Explain the basis of proposed material and equipment costs. This support
should include a consolidated priced summary of individual material and
equipment quantities and substantiating documentation for the costs (e.g.
vendor quotes, invoice prices, competit
lowest cost available, explain the decisiorthooseone item or supplier over
anotherVolume 5, Sipporting Documents, may be used if additional space is
needed.

o Ensure all materials a®mericanmadeto the maximum extent practicable.
Offerors who propose to use a foreignade product in its technology may be
required tdind an Americaamade equivant.

0 While special tooling and test equipment and material cost may be included, it
will be carefully reviewed relative to need and appropriateness for the work
proposed. The purchase of special tooling and test equipment must, in the
opinion of theComponent Contracting Officer, be advantageous to the
Government and should be related directly to the specific topic. These may
include such items as innovative instrumentation or automatic test equipment.
Title to property furnished by the Governmenecguired with Government
funds will be vested with the DoD Component, unless it is determined that
transfer of title to the contractor would be more cost effective than recovery
of the equipment by the DoD Component.

1 TRAVEL:
o Cost for travel must be jufitd and related to the needs of the project.

o Explain the basis of proposed travel, including to/from locations, number of
trips, number of travelers per trip, and number of days/nights per trip. Include
substantiating documentation for the costs (e.g. screenshots of flight cost
comparison, rental cguotes, etc.). NOTE: Virtual meetings shall be utilized
to the maximum extent practicabMolume 5, Supporting Documents, may
be used if additional space is needed.

1 SUBCONTRACTS: A subcontract is any agreement, other than one involving an
employeremployee relationship, entered into by the prime contractor (awardee)
calling for supplies or services for the performance of the contract.

o All subcontractor costs and consultant costs must be detailed at the same level
as prime contractor costs in regardabor, travel, equipment, etc.

o Explain the basis of proposed subcontract costs. Include documented support
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of the offeror’s price analyses and
proposalsAll subcontractor costs and consultant costs, such as, lahvel,
equipment, materials, must be detailed at the same level as prime contractor
costs. Provide detailed substantiation of subcontractor costs in your cost
proposal. Volume 5, Supporting Documents, may be used if additional space
is needed.

o Certify that the following requirements are met: For Phishé offeror must
perform a minimum obnehalf of the research and/or analytical effort. ©ne
half may be subcontracted to another firm or research organization/facility.
The percentage of work is mmaed by both direct and indirect costs.

o Offerors shall not propose to subcontract to the issuing agency, to any other
Federal Government agency, or to other units of the Federal Government,
except Federal Laboratories in rare circumstances. As defirddinS.C.

3703, Federal Laboratory means any laboratory, any federally funded
research and development center, or any center established under 15 U.S.C.
3705 and 3707 that is owned, leased, or otherwise used by a Federal Agency
and funded by the Federab@rnment, whether operated by the Government
or by a contractor.

o Offerors shall not propose to subcontract to any prohibited sources. Proposals
identifying a subcontractor/vendor arrangement with a prohibited source may
be rejected.

o Offerors shall ensure subcontracting arrangements are with United States
Small Businesses to the maximum extent practicable. Offerors proposing a
subcontractor arrangement with other than a United States Small Business
(such as, a large business, foreigmf foreign government, educational
institution, unit of Federal Government, etc.) may be required to submit
further explanation.

1 INDIRECT COTSTS:

0 Explain the basis of the proposed indirect expense rates including overhead,
general and administrativenaterial handling, and fringe benefits.

o If a Defense Contract Audit Agency (DCAA) Audiasbeenconducted
within the last five (5) years, include the audit compliance documentation in
the cost proposal documents. The documentation should also incdude t
of feror’s DCAA Point of Contact (if

If selected for award, failure to include the documentation with your propwsadelay contract
award asthe proposer will be asked to submit the necessary documentation to the Contracting
Officer to substantiate costs. It is important to respond as quickly as possible to the Contracting
Of ficer’' s r equ e Ballureforoefusallto pravideedocterdation may result in
cancellation of the contract action.

For more information about cost proposals and accounting standards, see the DCAA publication
titled “Audi t-IPrfoocrensast iCQovne rfvoirewContractor s’

app
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Company Commercialization Report (CCR) (Volume 4)

Completion of the CCR as Volume 4 of the proposal submission in DSIP is required. Please refer
to the DoD SBIR Program BAA for full details on this requirement. Information contained in the
CCR will be conilered by the Department of the Army during proposal evaluations.

Supporting Documents (Volume 5)

Volume 5 is provided for proposers to submit additional documentation to suppGrvbe
Sheet(Volume 1), Technical Volume (Volume 2), and the Cost Volume (Volumin Zddition

to the Volume 5 requirements outlined in the DoD Program BAA, the Department of the Army
will accept the following documents in Volume 5:

Additional Cost Information

Funding Agreement Certification
Technical Data Rights (Assertions)
Lifecycle Certification

Allocation of Rights

Other (only as specified in the topic)

OO0OO0OO0OO0OOo

Please only submit documents that are identifiedediately above and he DoD Program
BAA. All otherdocumensubmissions will be disregarded.

PHASE 11 PROPOSAL INSTRUCTIONS

Phase Il proposals may only be submitted by Phase | awaRteese || proposal submission window,
notification process, expected budget/duration structure and additional instructions will be provided in the
Phase | contract or by subsequent notification.

DISCRETIONARY TECHNICAL AND BUSINESS ASSISTANCE (TABA)

The Army, at its discretion, may provide Technical and Business Assistance (TABA). The Army will
select a preferred vendor(s) for the Army SBIR TABA program through a competitive process.
Alternately, a small business concern may, by contract or otherwisgt, @eéeor more vendors to assist
the firm in meeting the TABA goals. The Applicant must request the authority to select its own TABA
provider inits Army SBIR proposaind must demonstratieat the vendor is uniquely postured to provide
the specific techioial and business services requifEABA funding will be denied if thefferor fails to
include the cost and detailed explanation in its proposal.

Participation in the Army SBIR TABA program is voluntary for each Army SBIR awardee. Services
provided to Amy SBIR firms under the auspices of the TABA program may include, but are not limited
to:

1. Access to a network of scientists, engineers, and technologists focused on commercialization and
transition considerations such as protected supply chain manageheariced manufacturing,
process/product/production scaling, etc;

2. Assistance with intellectual property protections, such as legal considerations, intellectual
property rights, patent filing, patent fees, licensing considerations, etc;

3. Commercialization rad technology transition support such as market research, market validation,
development of regulatory or manufacturing plans, brand development;

4. Regulatory support such as product domain regulatory considerations, regulatory planning, and
regulatory stratgy development.

The Army SBIR program sponsors participation in the TABA program. The resource limitation for each
firm is as follows

10
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1 Phase | Firms:
o Army-Preferred Vendor: If approved, the contractor may receive up to $6,500 worth of
assistancservices per project per year (in addition to the base SBIR award amount).
o0 Firm-Selected Vendor: If approved, the contractor may receive up to $6,500 in contract
obligation (in addition to the base SBIR award amount) per project per year.
M Phase Il Firms:
o Army-Preferred Vendor: If approved, the contractor may receive up to $50,000 worth of
assistance services per project per year (in addition to the base SBIR award amount).
o Firm-Selected Vendor: If approved, the contractor may receive up to $50,000 irctontra
obligation (in addition to the base SBIR award amount) per project per year

EVALUATION AND SELECTION

The Army will conduct an evaluation of each responsive, timely, eligible projposetordance with the
evaluation criteria listed in the DoD Pragn BAA. It is the policy of the Army to ensure equitable and
comprehensive proposal evaluations based on the evaluation criteria and to select the source (or sources)
whose offer meets the Government's technical, policy, and programmatic goals.

As previously stated herein, timeliness, responsiveness, and eligibility will be assessed upon initial
screening, during evaluation, and after selection. Proposals that do not comply with the instructions and
requirements detailed in this document, the Do&gRrm BAA, or the corresponding Topic posting

(including the research objective(s)), will be considered ineligible, nonresponsive, untimely; or non
conforming and therefore will not be evaluated or considered for award.

Using the evaluation criteria, theo@rnment will evaluate eachsponsive, timely, eligiblproposal in

its entirety, documenting the strengths and weaknesses relative to each evaluation criterion, and, based on
these identified strengths and weaknesses, make a determination of thel'sropesaliselectability.

Proposals will not be evaluated against each other during the evaluation process, but rather evaluated on
their own individual merit to determine how well the proposal meets the criteria stated in this BAA and
the correspondingpportunity.

Selected proposals are thaktermined to be the most advantageous to the Government, consistent with
instructions and evaluation criteria specified inBud ProgranBAA, the componenspecific
instructionsherein,the corresponding Topjosting and availability of funding. Given the limited

funding available for eacbpportunity, not all proposals considered selectable will be necessarily selected
for funding.

For the purposes of this proposal evaluation process, a selectable pimdefiakd as follows:

SelectableA selectable proposal is a proposal that has been evaluated by the Government against the
evaluation criteria and the strengths of the overall proposal outweighs its weaknesses. Additionally, there
are no accumulated wiagesses that would require extensive negotiations andévissedproposal.

For the purposes of this proposal evaluation process,-aalectable proposal is defined as follows:
Non-SelectableA proposal isonsideredon-selectable when theroposahasbeenevaluatedy the
Governmenggainst the evaluation criteria and gteengths of theverallproposal do nobutweighits
weaknesses.

Proposing firms will be notifiedia emailof selection or norselection status for a PhaserIdirect to
Phase llaward within 90 days of the closing date of Tropic. The notification willbe sent to the
Corporate Official listed on the proposal cover slieh the Army SBIR Program Office mailboxX he
Army promotes transparency regarding thehnical evaluation for all Army SBIR proposals. The Army
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will provide a technical evaluation narrative to the proposer in accordance with the SBA Palicy Directive,
Appendix I, paragraph 4. The selection decision notice contains instructions for mettiexitechnical
evaluation narrative.

Proposers must not regard the notification elfs@lection decision notig@s an authorization to commit

or expend fundsAfter the Army SBIR Office has recommended a proposal for aveeedvernment
Contracting Officer may contattie proposein order to discusand requestdditional information

required for award. This may include representations and certificatieni$ied or other than certified

cost datasubcontracting plan for small businessand/or other information as applicable to the proposed
award.Proposers must not regaitese communicatiores an authorization to commit or expend funds.
Unlessa GovernmenContracting Officesigns the award document (i.e. contract), no obligations
provide funding are mad&he Government may reject the proposal or cancel the contract actog

time.

If signed by the Government Contracting Officéie taward document is the official and authorizing
instrument (i.e. contract].he anticipategheriod of performancstart date will be determined tahe of
award.The Contracting Officewill email the signed, authorizing award instrument to the principal
investigator (PI) and/or an authorized organization representative.

PROTESTS
Refer to the DoD SBIRrogramBAA for procedures to protest the Announcement.

As further prescribed in FAR 33.106(b), FAR 52.2Z83rotests after Awarshallbe submitted tthe
Point of Contract identified in the topic sotatior

Email: usarmy.petagon.hgdaasaalt.mbx.armyappliedsbir-program@ mail.mil
Mailing Address:

Army Applied SBIR Office

2530Crystal Dr; Stel1192

Arlington, VA 222@®
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Applied SBIR Phase | Proposal Review v2-0-3 Evaluation Criteria Defined a

INTRODUCTION

POTENTIAL FOR ARMY
IMPACT

TECHNICAL FEASIBILITY

weight 25%

TRANSITION

FIRM CASH FLOW

11

weight 10%

TEAM ABILITY

SUBMISSION QUALITY

% valid Eval

Version 2

Appendix A

Phase | Evaluation Criteria

weight 5%

OPERATIONAL IMPACT

POTENTIAL SCALE OF
IMPACT

SCIENTIFIC FEASIBILITY

ENABLING
TECHNOLOGIES

ALTERNATIVE
TECHNICAL
APPROACHES

TEGHNICAL RISK
MITIGATION

ARMY TRANSITION
PATHWAY

SBIR MILESTONE
SCHEDULE

FIRM SURVIVAL RISK

OTHER PEOPLE'S MONEY

FINANCIAL PROFIT
POTENTIAL

QUALITY OF PROSE

DATA QUALITY &
ATTRIBUTION

;1_: U.S. ARMY AFPLIED
'ﬁgﬁ'SBI ~

DEFINITION

Write a clear, concise description of what your innovation does or will do, and where you are in your
evolution. Make clear its intended impact on the Army. Evaluators should "get it" after reading this.

At the scale of a single Army end-user, argue that their jobs or lives will be significantly improved if
your solution is adopted. What is the impact of your solution for a soldier/Army civilian vs. today's
solutions?

Here, we're looking for an idea of how broad the impact you described above could be. Look into
the future to a time when your solution is both technically mature and actively in use by Army
personnel. Describe the scale and scope of your impact within the context of the Army.

Is the science behind the solution sound? Convince readers who don't have deep expertise in your
field that your innovation is built atop sound scientific and engineering principles.

Point to the foundational technologies that you rely on to deliver your solution. Do the required
enabling technologies introduce added risk? Using proven (and ideally Army-fielded) underlying
technologies and techniques helps to lower technical risk.

From a technologist's perspective, why is your proposed solution the best choice for the Army?
Refute the alternative engineering approaches others are using. Why does your technology win?

No matter your current technology readiness level, technical risks remain. Identify those risks.
Present a credible plan to tackle those risks.

Planning for success, what's next for you after this SBIR award? Describe the next type of deal you
aim to make with the Army, e.g. a CRADA, a different SBIR contract, a CSO, etc. Briefly outline your
current plan to unlock that next opportunity and/or share the biggest risks you see post this SBIR
award.

Please share with us a thoughtful execution plan. Strike a balance between giving us a sense of
the detailed thinking behind the scenes and the need for your contracting officer to manage a
reasonably small number of milestones during your period of performance.

SBIR funds are meant to fuel growth rather than stave off a firm's impending financial failure.
Demonstrate that your company will survive financially as a going concern through the early stages
of a Phase |ll contract, sometimes referred to as *transitioning” into use by Army personnel.

Make the case that non-Army and/or non-DoD dollars will continue to fund improvements to your
solution from which the Army will benefit in the future. Companies who cannot demenstrate non-
Army and/or non-DoD funding sources for future solution enhancements are less attractive to the
Applied SBIR program.

Through the Applied SBIR program, the Army wants to take advantage of the speed and scalability
of dualuse companies. Make your best case that your product is or wil be profitable. If you have
more than one product, please focus your argument on the product / solution presented for this
SBIR program.

Prove your team has executed well as a group. Please draw clear distinctions between private

sector, DeD and civilian government work. What milestones have you accomplished as a group in
this company?

Prove you write clearly. Prove you argue convincingly.

Support your arguments with relevant, properly attributed data to enhance your credibility.

Page10f2 ® 2011 -2022 Valid Evaluation, Inc. All rights reserved
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Appendix B

Direct to Phase Il Evaluation Criteria

1 .
Applied SBIR D2P2 Proposal Review v2-0-4 Evaluation Criteria Defined 3 H LR A
G OBIR
DEFINITION
INTRODUCTION Write a clear, concise description of what your innovation does or will do, and where you are in your
evolution. Make clear its intended impact on the Army. Evaluators should "get it" after reading this.
POTENTIAL FOR ARMY At the scale of a single Army end-user, argue that their jobs or lives will be significantly improved if
IMPACT OPERATIONAL IMPACT your solution is adopted. What is the impact of your solution for a soldier/Army civiian vs. today's

TECHNICAL FEASIBILITY

weight 30%

TRANSITION

FIRM CASH FLOW

TEAM ABILITY

SUBMISSION QUALITY

I validEval

POTENTIAL SCALE OF
IMPACT

SCIENTIFIC FEASIBILITY

ENABLING
TECHNOLOGIES

ALTERNATIVE
TECHNICAL
APPROACHES

TECHNICAL RISK
MITIGATION

ARMY TRANSITION
PATHWAY

SBIR MILESTONE
SCHEDULE

FIRM SURVIVAL RISK

OTHER PEOPLE'S MONEY

FINANCIAL PROFIT
POTENTIAL

QUALITY OF PROSE

DATA QUALITY &
ATTRIBUTION

solutions?

Here, we're looking for an idea of how broad the impact you described above could be. Lock into
the future to a time when your solution is both technically mature and actively in use by Army
personnel. Describe the scale and scope of your impact within the context of the Army.

Is the science behind the solution sound? Convince readers who don't have deep expertise in your
field that your innovation is built atop sound scientific and engineering principles.

Point to the foundational technologies that you rely on to deliver your solution. Do the required
enabling technologies introduce added risk? Using proven (and ideally Army-fielded) underlying
technelogies and technigues helps to lower technical risk.

From a technologist's perspective, why is your proposed solution the best choice for the Army?
Refute the alternative engineering approaches others are using. Why does your technology win?

No matter your current technology readiness level, technical risks remain. Identify those risks.
Present a credible plan to tackle those risks.

Planning for success, what's next for you after this SBIR award? Describe the next type of deal you
aim to make with the Army, e.g. a CRADA, a different SBIR contract, a CS0, etc. Briefly outline your
current plan to unlock that next opportunity and/or share the biggest risks you see post this SBIR
award

Please share with us a thoughtful execution plan. Strike a balance between giving us a sense of
the detailed thinking behind the scenes and the need for your contracting officer to manage a
reasonably small number of milestones during your period of performance.

SBIR funds are meant to fuel growth rather than stave off a firm's impending financial failure.
Demonstrate that your company will survive financially as a going concern through the early stages
of a Phase |l contract, sometimes referred to as “transitioning” into use by Army personnel

Make the case that non-Army and/or non-DoD dollars will continue to fund improvements to your
solution from which the Army wil benefit in the future. Companies who cannot demonstrate non-
Army and/or non-DoD funding sources for future solution enhancements are less attractive to the
Applied SBIR program.

Through the Applied SBIR program, the Army wants to take advantage of the speed and scalability
of dualuse companies. Make your best case that your product is or will be profitable. If you have
more than one product, please focus your argument on the product / solution presented for this
SBIR program

Prove your team has executed well as a group. Please draw clear distinctions between private

sector, DoD and civilian government work. What milestones have you accomplished as a group in
this company?

Prove you write clearly. Prove you argue convincingly.

Support your arguments with relevant, properly attributed data to enhance your credibility.

Page 1 of2 ®2011-2022 Valid Evaluation, Inc. Allrights reserved

Appendix C
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Applied SBIR Phase Il Proposal Review v2-0-3 Evaluation Criteria Defined

INTRODUCTION

POTENTIAL FOR ARMY
IMPACT

TECHNICAL FEASIBILITY

weight 25%

TRANSITION

FIRM CASH FLOW

TEAM ABILITY

SUBMISSION QUALITY

weight 3%

I valid Eval

Version 2

Phase Il Evaluation Criteria

weight 2%

OPERATIONAL IMPACT

POTENTIAL SCALE OF
IMPACT

SCIENTIFIC FEASIBILITY

ENABLING
TECHNOLOGIES

ALTERNATIVE
TECHNICAL
APPROACHES

TECHNICAL RISK
MITIGATION

ARMY TRANSITION
PATHWAY

SBIR MILESTONE
SCHEDULE

FIRM SURVIVAL RISK

OTHER PEOPLE'S MONEY

FINANCIAL PROFIT
POTENTIAL

QUALITY OF PROSE

DATA QUALITY &
ATTRIBUTION

'
u:L: U.S. ARMY AFPLIED
H;r’SBIR
DEFINITION

Write a clear, concise description of what your innovation does or will do, and where you are in your
evolution. Make clear its intended impact on the Army. Evaluators should “get it" after reading this.

At the scale of a single Army end-user, argue that their jobs or lives will be significantly improved if
your solution is adopted. What is the impact of your selution for a soldier/Army civilian vs. today's
solutions?

Here, we're looking for an idea of how broad the impact you described above could be. Look into
the future to a time when your salution is both technically mature and actively in use by Army
personnel. Describe the scale and scope of your impact within the context of the Army.

Is the science behind the solution sound? Convince readers who don't have deep expertise in your
field that your innovation is built atop sound scientific and engineering principles.

Point to the foundational technologies that you rely on to deliver your solution. Do the required
enabling technologies introduce added risk? Using proven (and ideally Army-fielded) underlying
technologies and technigues helps to lower technical risk.

From a technologist's perspective, why is your proposed solution the best choice for the Army?
Refute the alternative engineering approaches others are using. Why does your technology win?

No matter your current technology readiness level, technical risks remain. Identify those risks.
Present a credible plan to tackle those risks.

Planning for success, what's next for you after this SBIR award? Describe the next type of deal you
aim to make with the Army, e.g. a CRADA, a different SBIR contract, a CS0, etc. Briefly outline your
current plan to unlock that next opportunity and/or share the biggest risks you see post this SBIR
award

Please share with us a thoughtful execution plan. Strike a balance between giving us a sense of
the detailed thinking behind the scenes and the need for your contracting officer to manage a
reasonably small number of milestones during your period of performance.

SBIR funds are meant to fuel growth rather than stave off a firm's impending financial failure.
Demonstrate that your company will survive financially as a going concern through the early stages
of a Phase |l contract, sometimes referred to as “transitioning® into use by Army personnel

Make the case that non-Army and/or non-DoD dollars will continue to fund improvements to your
solution from which the Army wil benefit in the future. Companies who cannot demenstrate non-
Army and/or non-DoD funding sources for future solution enhancements are less attractive to the
Applied SBIR program.

Through the Applied SBIR program, the Army wants to take advantage of the speed and scalability
of dualuse companies. Make your best case that your product is or wil be profitable. If you have
more than one product, please focus your argument on the product / solution presented for this
SBIR program.

Prove your team has executed well as a group. Please draw clear distinctions between private

sector, DoD and civilian government work. What milestones have you accomplished as a group in
this company?

Prove you write clearly. Prove you argue convincingly.

Support your arguments with relevant, properly attributed data to enhance your credibility.

Page 1 of2 ® 2071 -2022 Valid Evaluation, Inc. All rights reserved.
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Army SBIR 23.4 Topic Index
Release 1

A234001 Al/ML for Nitramine Recrystallization and Coating
A234-002 Non-Hydrofluorocarbon-Based Fire Extinguishing

A234-003 Non-Refrigerant Based System for Cabin Cooling
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A234001 Al/ML for Nitramine Recrystallization and Coating
OUSD (R&E) MODERNIZATION PRIORITY: Artificial Intelligence/Machine Learning

TECHNOLOGY AREA(S): Information Systems

TOPICOBJECTIVE To develop a suite of probe technology and machine learning algorithms which can
be used throughout the energetics manufacturing process to reduce cost and increase product consistency.

TOPI C DESCRI PTI ON:

Currently, nitramine energetic mat#s have unacceptably high rework/scrap rates in a number of different
munitions’ energetics manufacturing processes, S
This is largely due to the plant operators inability to control critical nzantufing parameters such as

cooling water temperature, nitramine concentration, and solvent/antisolvent ratios. To further exacerbate
the probl em, munitions’ energetics manufacturing
reason behind anyedliation from spec is difficult to ascertain. We believe that by deploying a number of
different measurement probes during various manufacturing steps, and analyzing the data via machine
learning, we can dramatically reduce or even eliminate out of speweisaThe probes will collect data in

real time as materials are manufactured, and the machine learning algorithms will provide nearly
instantaneous recommendations to the plant operators on how to adjust their processes to target the desired
propertiesBeyond reducing out of spec batches, we would also like to reduce cost, environmental footprint
(by mainly increasing energy efficiency and reducing solvent use), and increase throughput from existing
lines. We believe in the long run, the insights gaifmedhis program will enable easier transition of novel
energetic formulations.

The purpose of this topic is to explore probe technology and machine learning algorithms that will be
examined from the offerors and will be down selected based orrégpiution, ruggedness, data output,
safety, and suitability.

There are two key steps for this technology to be successful. The first is the development and deployment
of novel probes that produce large amounts of data in real time. The second is aacgthauiine learning

system that can take the probe readings and provide adjustments in real time during manufacturing to
produce the desired product.

PHASE t Demonstrat@roposed probe technology can produce the data required over the course of several
manufacturing runsThe Phasd Base amount must not exceed @100 for a émonth period of
performance

P H A S EImpldment the probes during the manufacturing process and collect data. Use data with machine
learning algorithms.

1 Phase Il Sequential: Expand the probes to more manufacturing lines, increasing the amount of data
for machine learning systems. Direct and control energetics manufacturing based on machine
learning recommendations to realize benefits

PHASE lll and DUALUE APPL I CAApphand SI/ML to chemical manufacturing has a ton of

commercial potential, although this specific topic is geared towards energetics; therefore, landing this topic
at moderate dualse potential for commercial capabilities.
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All HMX/RDX batches are currently examined via a multitude of techniques to determine if they are meet
specifications. These include assessing purity, particle size, and thermal stability. This analysis can
compared against the predictions of the machine learningitalgps and the measurements provided by

the probes. We will also test the machine learning predictions against the predictions of crystallization
modeling software, when appropriate.

K E Y WO R D Brobe; Algorithms; Machine Learning; Manufacturing prec&nergetic materials;
Energy

REFERENCES:

1. http://site.iugaza.edu.ps/ajubeh/files/2012/05/B8Bchanicsof-MaterialsMcgraw-2012Ed6-
978-0-07-3380285.pdf

2. https://books.google.com/books/about/Particle Size Measurements.html?id=IL>#XEA

3. https://books.google.com/books/about/Chemical_Reactor _Modeling.html?id=mrP6RNajRs0C

TPOGC1: Rajen Patel
Email: Rajen.b.patel.civ@army.mil

TPOG2: Jermaine Dunham
Email: Jermaine.a.dunham.civ@army.mil
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http://site.iugaza.edu.ps/ajubeh/files/2012/05/B00k-Mechanics-of-Materials-Mcgraw-2012-Ed6-978-0-07-338028-5.pdf
https://books.google.com/books/about/Particle_Size_Measurements.html?id=lLx4GzA-7AUC
https://books.google.com/books/about/Chemical_Reactor_Modeling.html?id=mrP6RNajRs0C
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Version 2

A234002 Non-HydrofluorocarborBased FireExtinguishing
OUSD (R&E) MODERNIZATION PRIORITY: General Warfighting Requirements
TECHNOLOGY AREA(S): Materials; Battlespace

TOPIC OBJECTIVE:The objective of this topic is to explore potential opportunities surrouradimay
HFC based fire extinguishing agent or system. This is needed for ground vehicle crew automatic fire
extinguishng systems (AFES) to protect Soldiers and their equipment.

TOPI C DE S CRhePArny@aes on HF@27ea for many of its safetyitical ground vehicle

crew fire protection systems. However, production and import of hydrofluorocarbons (HFC) are mpw bei
phased down due to their high global warming potentials (GWP), as mandated by the Kigali Amendment
to the Montreal Protocol and the American Innovation and Manufacturing (AIM) Act of 2020.

Development and fielding of naHFC fire extinguishing systenasrectly supports Executive Order 14008:
Tackling the Climate Crisis at Home and Abroad as well as the Army Climate Strategy. Meanwhile Section
103 of the Consolidated Appropriations Act, 2021 (P.L.-266) calls for an 85% phasedown of the
production andmport of HFCs by 2036.

i.  Executive Order 14008: Tackling the Climate Crisis at Home and Abroad, 2021. https://www.
federalregister.gov/documents/2021/02/01/202177/ tacklingthe-climatecrisisathomeand
abroad.

ii. Department of the Army, Office of thes8istant Secretary of the Army for Installations, Energy
and Environment. February 2022. United States Army Climate Strategy. Washington, DC.

iii. Order 13990: Protecting Public Health and the Environment and Restoring Science to Tackle the
Climate Crisis, 2021202201765.pdf (govinfo.gov)

Rather than relying on recovered HFCs or trying to establish a stockpile to address the impending shortages
of these chemicals, our proposed strat eafeafors to m
ground vehite crew fire protection applications.

PHASE I : Subscale proof of .Oneedevetoped, the techmobogyivauld ui s hi
be tested at the US Army Aberdeen Test Center in one of isdal testbeds for performance and safety.
The PhaséBase amount must not exceed $250,000 for-en@@th period of performance

PHASE 1|1 : Full scale system demonstrated and t esH

1 Phase Il Sequential: Full scale system integrated and tested in vehicle
1 Phase IEnhancement: Toxicology assessment, resolve any issues, document

PHASE |11 and DUAL W#ie mariy Hitfete@ AMduktr@dNdll need to eventually
switch to noRHFC extinguishers in the coming years, there remains barriers to adoption amgl Ssate
capabilities of the system have been established, it would be integrated onto a ground vehicle(s) and
eval uated against the Army’s criteria.

K E Y WO R DISonHFC; Fire Extinguish; Ground combat vehicles; Soldier safety
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REFERENCES:

1. https://www.congress.gov/committeeint/116thcongress/houseommitteeprint/42770

2. https://apps.dtic.mil/sti/citations/ADA517470#:~:text=Historically%20the%20US%20Army%20
USA, 0f%20peacetime%20and%20combat%20fires

TPOG1: Dr. Sebastian Karwaczynski
Email: Sebastian.k.karwaczynski.civ@army.mil
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A234-003 Non-Refrigerant Based Cooling System for Cabin Cooling
OUSD (R&E) MODERNIZATION PRIORITY: General Warfighting Requirements

TECHNOLOGY AREA(S): Materials

TOPIC OBJECTIVE:The objective of this topic is toetelop alternative air handling units or systems to
cool the cabin area and/or electronics.

TOPI C DES CRHisRopit €als:for selected proposer(s) to design arafiigerant basd low

Global Warming Potential (GWP) Hydrofluorocarbon (HFC) Hydrofluoroolefin (HFO) free cooling
system. HFC 134a is being phased out globally due to its high global warming potential (GWP), the
automotive industry has switched over to HEZB4yf which § flammable and not suitable for current
military system designs.

The idea to design a neefrigerant based cooling system directly supports the Army Climate Strategy.

The HFC 134a phase down plan included in Section 103 of the Consolidated AppropAatiob821
(P.L.116260) <calls for a phase down of the producti on
levels by 2036.

Rather than trying to adapt military air conditioning system designs to address the flammability-of HFO
1234yf, this designtgategy is to eliminate the refrigerant loop altogethenon-refrigerant based system

would eliminate the need for the purchase and storage of refrigerants as well as the leakage issues of current
systems. It would eliminate the need for large specedtyipment recovery machines which are required

to maintain refrigerant systems, thus saving cost for Army wide infrastructure.

PHASE I : Quarter scale proof wduldbeotesteckirpthe Speeial si o n
Systems and Componentdineering (SSCE) laboratory in a thermal chamber for performaheePhase
| Base amount must not exceed $250,000 for-en@8th period of performance

P H A S EFull dize breadboard system tested in laboratory environment

1 Phase Il Sequential: Full size system installed in vehicle
1 Phase Il Enhancement: Resolve any issues, document, demonstettecia performance

PHASE Il and DUAL USE APPLICATIONS:As global regulations tighten around the kinds of
refrigerants that cabe used, all industries that require refrigeration in their operations will require a new,
effective, and compliant refrigerant moving forward. However, widespread adoption and scalability remain
concerns. This system would eventually be installed omileeand evaluated for performance.

K E Y WO R D System cooling; Nomefrigerant; air conditioning; refrigerant loop

REFERENCES:
1. https://www.exair.com/solutions/coolirgplutions.html
2. https://tetech.com/peltighermoelectriecoolermodules/
3. https://thermoelectricsolutions.com/tist-thermoelectriepeltiermanufacturesompanies

suppliers/

TPOG1.: Dr. Sebastian Karwaczynski
Email: Sebastian.k.karwaczynski.civ@army.mil
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